Analysis by two-dimensional Blue Native/SDS-PAGE of membrane protein alterations in rat soleus muscle after hindlimb unloading.
Muscle atrophy occurring in several pathophysiological conditions determines decreases in muscle protein synthesis, increases in the rate of proteolysis and changes in muscle fiber composition. To determine the effect of muscle atrophy induced by hindlimb unloading (HU) on membrane proteins from rat soleus, a proteomic approach based on two-dimensional Blue Native/SDS-PAGE was performed. Proteomic analysis of normal and HU soleus muscle demonstrates statistically significant changes in the relative level of 36 proteins. Among the proteins identified by mass spectrometry, most are involved in pathways associated with muscle fuel utilization, indicating a shift in metabolism from oxidative to glycolytic. Moreover, immunoblotting analysis revealed an increase in aquaporin-4 (AQP4) water channel and an alteration of proteins belonging to the dystrophin-glycoprotein complex (DGC). AQP4 and DGC are regulated in soleus muscle subjected to simulated microgravity in response to compensatory mechanisms induced by muscle atrophy, and they parallel the slow-to-fast twitch conversion that occurs in soleus fibers during HU. In conclusion, the alterations of soleus muscle membrane proteome may play a pivotal role in the mechanisms involved in disuse-induced muscle atrophy.